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Roentgenographical Investigation of Surface Cold Hardness Arising During the 
Turning of Steel 
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closely connected with the process of the arising of stresses of the second order; 
if any of the cutting parameters changes, the curves showing the changes of stres- 
ses of the first and second order, are almost parallel, The presence of high 
stresses of the first order in the surface layer can be explained by the con- 
siderable strengthening of tre latter and the particular nature of the strained 
state in the layer determined by the penetration of roentgen rays into the metal, 
This state possesses the nature of oriented stresses of the second order, There 
are 21 references, 


I.K, 


Translator's note: This is the full translation of the original Russian abstract, 
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Utthization of Photometric Xay Photograph Curves by the Method of Appcoximabiot, 


this paper suggests a new. method which permits to determine the parame™ 
ters according to photometric curves. For the contour of the interfe*™ 


= ‘ 
rence band the following expression is obtained 7 =f gs "in the 


A 2 
course of caikculation the following expression is obtained for the 


approximation curve% 1" - 2 “2 1,221 and in the case 
1 max of er) 
of isoscelesatriangle solution Q', ™ 1 We = 1. 1,95. 
° Ba. 7 
ah KH 
Examples for the application of this method are given and individual 
cases described, (1 illustration and 1 table). 


ASSOCIATION State university in Petrozavodske(Petrozavodskiy gosudarstvennyy uni= 
versitet). 


AVAILABLE Library of Congress. 
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_ SHIVRIN, O.N.; MIMUKHIN, B.M. 
Anisotropy of second order atomic deformat 
lattice of plastically deformed 
Izv. vys. uchebd. Zav.; Tiz. 


fons in the crystal 
tungsten, nickel, and aluminun. 
no.3:135-140 = £58. (MIRA 11:9) 
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AUTHOR: Shivrins Q.Ne 
TITLE: “On the Estimation of the characteristics of the Mosaic 


gtructurey f Polyerystals with Respect to the Intensity of 
X-ray Reflections 
PERIODICAL: Nauchnyye doklady vysshey snxoly -Fiziko-matenatiches’ 7 naukis 
1958 Nr 6)PP 225-230 (USSR) 


ABSTRACTS Phe author reports on the measurement of the 4ntensity of 
X-ray reflections on coarse- and fine-grained tempered steel 
AS 6 Test pieces after neat treatment of two kinds are used : 
1.) After 4 water nardening with 900° there took place an anneal~ 
ing at 700° for 1 hour» 


2.) The annealing took place under 920° for 1-5 nours« BY 
j the experimental and theoretical values of the 


1 mosaic erystel 
mas caused by the effect of the secondary extinction in both 


cases» The mosaic constant = a4 
= (24e 4 ) characterizing 


this affect was caiculated from the experimental data in me 
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On the Estimation cf the Characteristics of the S0V/155-58-6-36,/36 
| Mosaic Structure of Polycrystals Yith Respect to the Intensity of X-rz2; 


Reflections 


cases, It was shown that the perfection of the crystallites 

is somewhat smaller in coarse-grained steel than in fine- 
erained steel. 

V.I. Iveronova, B.Ya. Pines and E.F. Chavkovskiy are mentioned. 


There are 1 figure, 1 table, and 14 references, 9 of which are 
Soviet, 3 English and 2 Czech. 


ASSOCIATION: Petrozavodskiy gosudarstvennyy universitet (Petrozavodsk 
State Universit 


SUBMITTED: September 29, 1958 


lV 


Card 2/2 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620007-7" 


| pPRROVED FOR RELEASE: 08/23/2000 


ene oe ageeuee ns 


SOT Liebe LE /5E 


AUTHOR: Shivrin, O-li: 


TITLE : Influence of wxtinction on the Inbensity of tne Rear 
Lines of X-Ray Diffraction Pravterns of Metals Deformed 
in the Cold State (O vliyanii exstinktsii na 
intensivaost' zadnikh liniy rent genogramm kholodnodeform~ 
jrovanny ka metallov) 


PERIODICAL: Fizika WietaLlov i Metallovedeniye : 1958, Vol 6, 
Nr 4, pp 682-685 (USSR) 


ABSTRACT: A change in the intensity of the rear lines of X-ray 
diffraction pictures were investigated for copper; 
prass I-62; commercial aluminiuwe deformed by static 
compression) - Me specimens were cylindrical of 
10 mm dia, 15 um heignt (copper and brass) and 20 mm dia, 
40 mm neight (for aluminiu®) Prior to deformation, the 
copper specimens were annealed at 400°C for two hours, 
che brass specimens were annealed at 450°C for one hour 
ana the aluminium specimens were annealed at 400°C for 
one hour. ‘he cooling wes etfected in the furnace with 
a speed of no°CG/ner. ‘he #-Tay exposures were made by 
means of CuK radiation, whereby the average error did 
card 1/% not exceed 1%o 2%. The obtained results are graphed 
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Influence of Extinction on the Intensity of the Kear Lines of 
X-Ray Diffraction Patterns cf Metals Deformed in the Cold State 
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in Figs.1 and.2 and it can be seen that the intensity 
of the lines (331), (420) for copper and brass is lower 
in the non-deformed state then after deformation. The 
highest intensity is observed for low degrees of 
deformation; with increasing deformation the intensity 
decreases but will still remeiv nigher than for the 
annealed specimen. This dependence confirms the 
assumption that extineticn nes on influvuce on the 
intensity of the rear limes. I similar experiments 
witn aluminium, Fig.é, & movovoncns anciease was 
observed of the intensit: cf tae lines (422), (511) in 
the entire interval of on? evanze of the residual 
deformations. Experiments were aso made on 

30 x 10 om disc-shaped specimens of the Steel 45, which 
were first subjected to recrystallisation annealing at 
850°C for two hours and, following that, the dise plane 
was polished by hand with an 2 wery paper and in some 
cases additionally with a fabric wheel; the results 
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Influence of kxtinction on the Intensity of tne “ear Lines of 
X-Ray Diffraction Patterns of Metals Deformed in the Vold State 
-are graphed in Fig.3. xemceval of the work hardened 
layers from such specimens produced an appreciable 
reduction in the intensity of tne line (220) which 
ceased altogether at a deptn of 50, from the surface. | 
The obtained results indicate that, in the case of 
various materials and various conditions of 
deformation, the secondary extinctions have a considerable 
influence on the intensity of the rear x~ray diffraction 
lines. Weakening of tnis infiuence as 4 result of 
fragmentation of blocks during cold deformation leads 
to a strengthening of the intensity of these lines, as 
a result of which information on Type ill distortions 
will prove erroneous. Therefore, it is necessary to 
treat with caution results of work relating to 
determination of Type 111 distortions in which the 
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influence of Extinction on the Intensity of the Kear Lines of 
4-Ray Diffraction Patterns of lietals Det'orned in the Cold State 
influence of extinction bas not been taken into 
consideration. ‘here are 3 figures and 6 Soviet 
references, 

ASSOCIATION: Petrozavodskiy sosudarstvennyy Universitet 
(Petrozavodsk State University) 


SUBMITTED: 28tn January 1957, 
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SOV/1266-4~28/34 
AUTHOR: Shivrin, O.N. 


TITLE: Discussion on V.li.Finkei's Paper on “Crystal Lattice 
Distortions 1n Coarse and Fine. Grained Steel 
During Cold, Plastic Deformation" (Fizika Metallov i 
Metallovedeniye. i956. Vol 2. Nr 1, p 189) 
(Po povodu stati V .M.Finkelya "Iskazheniya 
Kristallicheskey Reshetki Kr«pno~ i Melkozernistoy 
Stali Pri Khelednoy Plasticheskoy Deformatsii") 


PERIODICAL: Fizika Metalloy i Metallovedeniye., 1958, Vol 6, 
Nr 4, pp 757-760 (USSR) 


ABSTRACT: It was reported by Finkel‘ that in a wide range (80%) 
of plastic deformation the intensity of the (410) lines 
(Co-radiation) of coarsely grained steel remained 
practically constant. twndsr the same conditions, the 
intensity of the (211) lines (Cr-radiation) was i.4 times 
higher, but also did not depend on the degree of the 
plastic deformation. While granting that this fact is 
of great practical interest, O.N.Shivrin disagrees with 
Finkel's interpretation cf his experimental results and 
Card 1/12 points out that: (i) It has been shown (Ref.1, 2) the 
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Discussion on V.li.Finkel‘s Paper cn “Crystal Lattice Distortions 
in Coarsely and Finely Grained Steel During Cold, Plastic 
Deformation" 
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process of bigck. fragmentation which causes weakening 

of the extinetion effect practically ceases at 8-10% 
deformation; with increasing deformation one should 
expect a decrease of the line intensity as a result of 
the formation of distortions of the 1ll-rd type. Such 
an effect was in fact vubserved by Shivrin in the case 

of steel 2 deformed by turning at high rates of feed and 
small depth cf the eut. and in the case of brass and 
copper under hyarostatic pressures In every case the 
intensity of lines increased up tc a certain degree of 
deformation only. (i1) Since the intensity of the 
diffraction background is asscciated with the 

magnitude of tre distortions of the lll~rd type, but 
not with the extinction erfect. the fact of its 
remaining constant during deformation of coarsely 
grained metal is quits incomprehensible. No matter how 
strong is the masking effect of extinction on the 
weakening of the intensity cf the lines due to 
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P H : i 
Discussion on V.M.Finkel’s Paper on "Crystal Lattice Distortions in 
Coarsely and Finely Grained Steel During Cold, Plastic Deformation" 


distortions of the 11ll-1rd type, the magnitude of which 
should be considerable at 80% deformation, their effect 
should be reflected in the variation of the background 
intensity. This, for some reason or other, was not 
observed by Finkel, (iii) Block fragmentation results 
in (a) weakening of the primary extinction effect which 
is directly associated with the size of the blocks, 
and indirectly in (b) weakening of the secondary 
extinction effect due to the increase of the degree of 
disorientation of the blocks within the crystallites. 
This means that a metal can be characterised by 
coarsely grained structure and still not show any 
. Secondary extinction effect if only the structure of 
the crystallites is sufficiently close to the ideal, 
and that the secondary extinction effect can be 
considerable even in finely grained metals if only the 
degree of disorientation of the blocks within each 
crystallite is sufficiently small. The character of 
the variation of the line intensity will depend on 
Card 3/12 whether the primary or secondary extinction only, or 
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Discussion on VoM.Finkel’s Paper on "Crystal Lattice Distortions in 
Coarsely and Finely Grained Steel During Cold, Plastic Deformtion" 


both these effects take place in a polycrystalline 
metal specimen. It is easy to show that, as was 
postulated by Awerbach (Ref.3, 4) in the presence of 
primary extinction only, the variation of the intensity 
of the lines of high omers is negligible. (This, fact, 
for some reason or other, is overlooked by Finkel’. ) 
On the other hand, the presence of secondary extinction 
(Ref.5, 6), particularly when the conditions are 
favourable for the formation of texture (Ref.7), the 
variation of the lines intensity can be quite different. 
For this reason Finkel's cortention that the observed 
effect was caused exclusively by the secondary 
extinction is not quite Justified. since in the case 
under consideration the effect of texture bight have 
been the predominant factor. (iv) The difference (not 
much larger than the limit of the experimental error) 
of the values of /u~2 in the (310) and (211) directions 
can be attributed not only to the anisctropy of the 
Card 4/12 distortions of the 111--ré type. but also to the 
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Discussion on V.M.Finkel!’s Paper on "Crystal Lattice Distortions in 
Coarsely and Finely Grained Steel During Cold, Plastic Deformation” 


difference between the depth of penetration of the 

Co~ and Cr-radiation. Some authors favour the hypothesis 
of the weakened surface layer in which small distortions 
are neutralised. In the final anslysis the correctness 
of this or other theory can be proved only by further 
experimental work. There are 9 Soviet references. 


ASSOCIATION: Petrozavodskiy Gosuniversitet (Petrozavodsk State 
University ) 


SUBMITTED: 28th January 1957. 


Reply by V.M.Finkel states the following: 


In spite of the "coarsely" and "finely" grained structure 

of the experimental steels, the size of the regions of 

coherent dispersion in steel 4 did not exceed 

1.7 X 10-Scm at 2% deformation and 1.1 x 10-5em at 

4% deformation. In the case of the heat-treated rail 

steel, the size of the mosaic blocks was smaller by one 
Card 5/12 order of mgnitude (e.g. 2 x 10~Cem at 10% deformation). 
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Reply by ¥.M.Finkel! 


Consequently, the observed phenomena cannot be 
attributed to the effect of primary extinction in either 
case Since primary extinction is practically non-existent 
at the size of the regions of coherent dispersion quoted 
above. (Ref.3, 4). To account for the stability of the 
intensity of the (310) lizes, one has to assume that its 
decrease due to the effect of micro-distortions of the 
lil-rd type is counter~balanced by an opposite effect of 
some other physical factors, such as secondary extinction 
and texture. The secondary extinction can, in all 
probability, display itself throughcut the whole 
deformation range: In its initial stages it is 
associated with the precess of block fragmentation and 
the resulting disorientation of the mosaic blocks, in 
the later stages it is caused by the process of ~ 
disorientation not directly connected with the block 
fragmentation (Ref.5). Unlike secondary extinction, the 
effect of primary extinction (in a coarsely grained 
aggregate), being associated with the process of 

Card 6/12 fragmentation only, probably Gisappears in the initial 
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Reply by V.M.Finkell 
stages of the deformation (haying increased the intensity 
of the lines), after which the intensity of the lines 
decreases due to the effect of the distortions of the 
lll-~rd type. Shivrin carried out his experiments on 
brass and copper in which the size of the mosaic blocks 
is one or two orders of magnitude larger than that in 
steel, so that the maximum on his curves is obviously 
associated with the effect of the primary extinction. 
When a high carbon content steel is quenched, a 
structure is obtained which is submicroscopically 
nonhomogeneous, and which is characterised by small 
Size of the blocks and high degree of their disorientation. 
This minimises or possibly even eliminates secondary 
extinction, which would explain the different character 
of the variation of the lines intensity with deformation 
in annealed and quenched specimens of steel Ze 
He (Finkel) did not take into account the effect of 
texture, since this effect in the case of plane (310) 
is negligible (Ref.7). In addition, had the observed 
' phenomena been attributed to the effect of texture only, 
Card 7/12 it would imply that the character of the texture in 
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steel 3 and rail steel is basically different (since 
in the former case 1(319) is constant and 1 TT) 
increases with increaSing degree of deformaseon> while 
in the latter case both 1(310) and 1(331) decrease ) 
which, of course, cannot bé true. It is’difficult to 
understand why Shivrin should be surprised by the fact 
that the background intensity in deformed steel 3 did 

not change: The variation of the background intensity 

in the high carbon content. rail steel did not exceed 
7-8%. It is only to be expected that it should amount 

to less in the case of steel 3 in which, owing to its 

low carbon content, the lattice distortions caused by 
deformation are much smaller than those in steel 30 

Since the variation of the background intensity is 
generally smail it cannot be used as a practical 
criterion of the degree of lattice distortion. As 
regarding Shivrin's comments on the problem of anisotropy, 
the hypothesis of the weakened surface layer does not 
seem to have any bearing on this probien: Unstable, 
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Reply by V.il.Finkel! 
elastic distorticns may be present in the surface 
layer, white distortions of the 1ll-rd type are of 
non-elastic nature There are 9 Soviet references. 
ASSOCIATION :Sibirskiy Metallurgichessiy Institut (Siberian 
Metallurgical Institute ) 
SUBMITTED: lst April i957. 


Comments of O.N.Snivrin on the Reply of VM. Finke! ' 


(i) In his reply Finkel! sives the dimensions of the 
mosaic blocxs of the investigated materials which were 
not given in his original paper. The quoted figures do, 
in fact, exclude the possibility of the intensity 

of the (211) and (310) 


such an effect was possible. On the contrary, he 
emphasized that secondary extinction is not directly 
Card 9/12 associated with tne size of the blocks and that such a 
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Comments of O.N.Snivrin on the Reply of Vike Finkel 


direct connection exists in the case of the primary 

extinction only. (ii), The data on the size of the 

plocks given by Finkel are not reliable. If the quoted 

Size of the blocks in quenched and tempered rail steel ~~ 

deformed 10% is in fact D = 3.8 x 10-7em then the width 

of the lines (310) caiculated from the Selyakov 

formula is B = 0.285 radion or 169. This broadening is 

supposed to be due to the small size of the blocks only, 

without taking into account the effect of the distortions 

of the ll-nd type. Under these conditions the (310) 

lines would disacpear completely and one could not discuss 

the variation of their intensity. ‘this proves that the 

quoted data on the size of the blocks are incorrect. 

(iii) Tne assumption that secondary extinction diminishes 

throughout the whele deformation range cannot be regarded 

as well substantiated, since increasing disorientation 

of the blocks leads to its rapid disappearance. 

(iv) The increase of the lines intensity observed in 

brass and cepper cannot be attributed to the effect of 
Card 10/12 primary extinction since this effect is negligible 
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Comments of O.N.Shivrin on the Reply of V.M.Finkell 


already at the size of the blocks equal to 1 x 107 "om. 
In the case_under consideration the size of the blocks 
was 4 x 1079, 0.9 x 10-9 and 4 x 10-6em at 2, 5 and 20% 
deformation, respectively. (v) Finkel's statement that 
the character of texture in the rail steel and in steel 3 
cannot but be the same, has not been questioned. 
However, it should be borne in mind that even small 
additions of alloying elements can affect the character 
of texture formation (Ref.12). FinkeI's explanation of 
the variation of the lines intensity, based on the 
assumption that it is due to secondary extinction only 
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is not very convincing. ‘here are 12 references of 
which 8 are Soviet and 4 English. 


ASSOCIATION: Petrozavodskiy Gosuniversitet (Petrozavodsk State 
University ) 


SUBMITTED: 10th april 1957. 
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SHIVRIN, 0.N. 


the intensity of inter 
Independent calibration for measuring : 
KROS-1 camera, Zav, lab, 24 no,5:645 '58. 
ference Hnes in the c Gua) 
1, Petrozavodskiy gosudarstvennyy universitet. 
(X-ray spectroscopy) 
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AUTHORS: “Shivrin 0.N,, Shatin V.S. (99-99 ; 

TITLE: X-Ray Study of the Softening of Plastically Deformed 
Steel During Temperature Relaxation (Rentgenografiches~ 
koye izucheniye protsessa razuprochneniya plasticheski 
deformirovannoy Stali pri temperaturnom otdykhe) 

PERIODICAL: Izvestiya Vysshikh Uchebnykh Zavedeniy, Fizika, 

1959, Nr 1, pp 128-135 (USSR) 


ABSTRACT: Softening of plastically deformed steel St.45 during 
temperature relaxation has been studied by means of 
X-rays according to the diffuseness of interference lines. 
Specimens of this steel were disc shaped, 15 mm diameter 
and 5 mm long. After heat treatment (quenching from 
8500C in oil and tempering at 700 °C for one hour) the 
specimens were deformed up to 50% in compression. The 
heavily deformed surface layer was removed by etching in 
a mixture of HNO, and HCl; it was found that the 
structural distortions were the same throughout each 
specimen, The specimens were relaxed in a tubular 
furnace at 300, 350, 400 and 450 OC by soaking for a 
period of from 10 minutes to 20 hours, depending on 

Card 1/5 temperature, The specimens were X-rayed in the 
direction of their ends in a eylindrical chamber of 
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X-Ray Study of the Softening of Plastically Deformed Steel During 

Temperature Relaxation 
57,3 mm diameter in an Fe-irradiation with an Mn fiiter. 
In order to obtain narrower lines, a specially made 
slit diaphragm. 0.15 mm high, was used instead of the 
usual diaphragm assembly. which was placed directly on 
the drum of the chamber, This enabled the focusing ot 
the line to be sonsiderably improved and the exposure 
time to be shortened. The conditions of focusing assumed 
the form a=. wheve a is the angle between the 
surface of the sectiou and the primary beam, and * is 
the angle of slip, Each specimen was tee twice at 
a = 729 for the focusing of the line (22), From the 
results obtained the magnitude of secondary distortion 
Ad/d and tne blosk size I were obtained by the 
Kurdyumor-Lysak method, (Refs 13 and 1+), For relaxation 
at 450° a harmonis: analysis of the line (22) was also _ 
carried out, Parallel with the X-ray study, Rockwell Hp 
hardness tests were earried out, The dependence of 
D, Ad/a@ and HRe on the duration of rvlaxation for 
a te ature of 4OO SG is graphically smown in Fig 1; 
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X-ray Study of the Softening of Piastically Deformed Steel During 
Temperature Relaxation 
in Tables 1, 2 and 3, In the second and third columns of 
the table , the magnitudes of the true widths of the 
lines (1105 and (220) are shown, and in the fourth column 
the ratio 6220/8130 is given, which must lie within the 
limits of 8220/8110 = 2.93 and 6220/8110 = 5973 
depending on the relationship between the "block" and 
“niecro-deformation" diffuseness of the lines; and in 
columns 5, 6 and 7 values for D, Ad/a and Hpq are 
given, The dependence of D, &d/d and Hpe on 
temperature at a constant time of relaxation (one hour) 
is shown in Fig 2, As a result of the above investiga- 
tions the authors have arrived at the following 
conclusions: (1) In the process of softening of 
plastically deformed steel St.45 a constant increase in 
the size of blocks D and a fall in the magnitude of 
distortions ¢sd/d with increase in duration and 
temperature of relaxation is observed. (2) A similar 
relationship has been established for the values of 0D? 
and a/ Aue woich have been found by harmonic 

Lo 
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Temperature Relaxation 
analysis, A “omparison of these magnitudes with tiiose of 
D and gd/d; which are obtained by the Kurdyumov-Lysak 
method. shows satisfactory agreement, (3) the constancy 
of the magnitude of the "Regions of uniformity" Ly ja 
isothermal relaxation and the absence of any crushinys =f 
blocks both at isothermal and isochronic: relaxation e2ilows 
the deduction that removal of secondary distortions 1s 
not aceompanied eitoes by unbending of blocks or Dy 
plastic slipping, to be confirmed. Removal of distertions 
in this case can oczur by increase cf those regions of 
the metal, the lattice of which is not distorted, and 
hence by a decrease of the regions of distorted lattice. 
(4) Testing the hardness, which constantly decreases 
during relaxation, has enabled its linear dependen:+ on 
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relationship between the characteristic of hardening and 
the characteristics of submicro-non-uniformity of the 
hardened metal. 

Card 5/5 There are 3 figures, 3 tables and 22 references, 18 of 
which are Soviet and 4+ English. 
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Potakhin, N. Yee, Shivrin, O. N. SOV/163-59-2-33/48 
oh 

The Method of the Fourier Analysis of Interference Lines 

Blurred by Distortions and the Dispersity of Biocks 

(K metodike rar'ye-analiza interferentsionnykh liniy, razmytykh 


ma schet iskazhoniy i dispersnosti blokov) 


WNauchnyye doklady vysshey shkoly. Metallurgiya, 
1959, Nr 2, pp 186-188 (USSR) 


The solution of some problems, e-g. the investigation of the “ 
anisotropy of distortions in different crystallographic 

directions, is only feasible by an analysis of one line. B. Yae 
Pines (Ref 1) suggested methods of approximation for this case 

to separate the distortion effect ang the block effect 
(determination of the coefficients AY and apt). One of these 


methods presupposes isomeric blocks so that the dependence of 
ee bi 2 : 
the coefficient Avon t becomes linear with the angle 


totel 
-dA, 


coefficient , For the graphic determination of 


dt t=0 
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The Method of the Pourier Analysis of Interference SCY, 163259.25 33/48 
Lines Blurred by Distortions and the Dispersity of Blocks’ 


this differential quotient, the authors suggested, in a 
previous paper (Ref 2), a "secant method" in which additional 


t 
values of A otal are computed for t between O and 1, and the 


t 
tangent on the curve A rable is replaced at t = 0 by a secant 
which goes through t = 0, t = 0.1 or t = 0.2. In this paper, 
a new approximation is suggested. Under the assumption of 


isomeric blocks, a series is derived: f(t) = a + Bt ~ aBt? +... 

As the efficients a and B have the pees) £ pease witor 
otal 

the linear terms f(t) = a+ Bt « (a = ice a) are 


sufficient for practical. purposes. B is the angle coefficient 
determining the relative microdeformation of the lattice: 


\ AL® 
Oo 


B= ke? ¢ = — TT . k is a constant factor the value of 
fr) 
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B. Ya. Pines (Ref 1). The method suggested was experimentally 
checked on steel with the radiation Cr ~ (211), Fe - (220). 
Co - (310) and Mo - (651, 732). A diagram shows the function 
£(t) for different €. The condition of linearity is well 
satisfied in the range 0< t <1. A table compares the 

values of € found by the secant method and by the new method, 
The maximum difference is 8%. Therefore, the method 

suggested can be used for the determination of the amount of 
distortion of the lattice. There are 1 figure, 1 table, and 

3 Soviet references. 
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(Petrozavodsk State University) 
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: (MIRA 13:3) 


1.Petrozavodskiy gosuniversitet. 
(Steel) (Deformations (Mechanics) ) 
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Shivrin, 0. N. SOV/32-25-5-13/56 
—Shivrin, 0. Ne 


Investigation of the Surface Cold Hardening With the X-ray 
Photography Method by Means of the Diagonal Cut 
(Issledovaniye poverkhnostnogo naklepa metodom 
rentgenografirovaniya po kosomu srezu) 


Zavodskaya Laboratoriya, 1959, Vol 25, Nr 5, pp 560-561 (USSR) 


Investigations of the surface structure after cold hardening 
are usually carried out by taking off thin metal layers in 
the electrolytic or chemical way, and the metal structure is 
examined by roentgenography. This method has the disadvantage 
that the preceding metal layer is always dest.oyed and no 
general picture of the structural changes can therefore be 
considered. The diagonal cut method allows repeated 
measurements on the same sample and is widely used for 
investigations of the surface hardening for the determination 
of microhardness (Ref 1). In the case under review the last 
mentioned method was applied with some modifications to 
roentgenographic investigations of the surface hardening that 
occurs on turning steel 45 and brass L 62, The cut was made 
under a small angle (1°), and. the cut surface on the steel 
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ASSOCIATION: 


Card 2/2 


was first polished with aluminum oxide and with GOI pastes 
afterwards. On the brass samples the cut surfaces were 
prepared by milling and subsequent polishing. Roentgenograms 
were taken along the cut surfaces with the 1-KROS camera. 
Measuring results of the variation of the line width (211) of 
ferrite on steel samples 45 which were turned at different 
cutting speeds (Fig 1) show the thickness of the hardened 
layer to be always larger than 0.5 mm. The distribution of 
microdeformations in the surface layers of brass (Fig 2) differs 
from the one on steel, which is explained by phase 
transformations at higher cutting speeds (i.e. higher 
temperature). There are 2 figures and 2 Soviet references. 


Petrozavodskiy gosudarstvennyy universitet (Petrozavoir: 
State University) 
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TITLE} X-Ray Scattering in Deformed Tungsten 

PERIODICAL: Izvestiya vyssnixhn uchebnykn zavedeniy. Chernaya 
metallurgiya, 1900, Nr 1, pp 150-182 (USSR) 

ABSTRACT: Continuing their previous studies (Izvestiya VUZ MVO, 
Fizika, in print) in which tne st ture of powdered 


4 da ss ey 


\- 
aay 
ungsten nad been investigated usin 
hardly suitable for tne detection of 
(Abstracter's Note: 
pression is likely 


experiments using snortwave Mo radiation 
aif: 
into plates, were vaxen witn cam 
angies cetween ne plates and incident 
were taken from eitner pos 
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the sums od indices of which were 6, &, 10, 


ih 18, 26; 30; d 38, furnished the experimental 
values of eae se Caen functions Pexp’ Tne 
values were cliose to fm, computed according to Tnomas- 
Fermi, except for those f_. obtained from low-index 
reflecting planes. In thé Piatter case, the somewnat 
decreased experimental values, and lower Fexp*? ratio 


(see Fig. 1) are an effect of primary extinctions. 
Tne ratio is close to ‘ when tne crystals are parted 
into blocks whose D = 5'1072 em. "3rd-type distor- 
tions" would nave denasscd the ratio witn the in- 
cease Miller indices of the reflecting planes. 


Since this is not the case, the experiments with Mo 
radiation confirm tne autnors'! igen conclusion tnat 
no "3rd-type Gistortions" cecur i nh. powdered tungsten. 
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1953; R. W. James, Optical Frinctipies 
Diffraction of X-Rays, MacMillan, N. Y. 
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k-Ray Scattering in Deformed Tungsten T1199 
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Faye. / Ptheor. 
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Fig. 1. Comparison of the experimental data with those 
computed theoretically and corrected for primary 
extinction according to the Darwin equation. (1) 
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P BO1 
AUTHOR: Shivrin, 0. N. 
SS 
TITLE: The Problem of the Macrohomogeneity of Microdeformations 
and the Existence of a Weakened Surface Layer rho 


PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1960, Vol. 3, Noe 5, 


pp. 131~135 SB i 


TEXT: In the praesent paper, the influence exerted by a weakened surface 
layer upon the character and the size of microdeformations, as well as 

the influence exerted by the size of metal grains was investigated. The 
difference in granularity was attained by means of a corresponding heat 
treatment. In the first part of the paper, the heat treatment of samples 
of the grade steel ct.20 (st. 20), their preparation for the experiments, 
and the experiments themselves are described in brief. The second part ! 
contains the results, which are discussed. It is shown that neither in 

coarse- nor in fine-grained steel of the grade investigated, any influence c 
could be found to be exerted by the weakened surface layer on disoriented 
macrodeformations (that would have led to a macrohomogeneity of the micro- 
deformations). The experiments also showed that the microstructure exerted 
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deformations and the Existence of a Weakened B012/B056 
Surface Layer 


a very slight influence upon the dependence of the disoriented micro- 
deformations upon the crystallographical direction. It is pointed out that 
this is in accordance with the fact that the anisotropy coefficients are \ 
independent of the degree of deformation, which had been shown to exist 

in the papers of Refs. 9, 13. It is declared with some caution that the 
anisotropy coefficients are rather universal, and are constant for the 
material concerned, There are 3 tables and 13 references: 12 Soviet and 

1 British. 
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(State University, Petrozavodsk) 
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E132/E160 
AUTHOR: Shivrin, O.N. 
ae een 
TITLE: On the Applicability of the Gorrective Formulae for 


Primary and Secondary Extinction 
PERIODICAL: Kristallografiya, 1960, Yol.5. No.5, pp. 797-800 


TERT: The nature of the mosaic structure of crystals is oftaa 
determined from the extinction effects which occur. The commonest 
technique is to use a correction formula giving the dependence of 
Tous /Icale, om sin V/A. Various formulas are used and these 
are not all the same. The differencss betwesn them are discussed, 
Fer primary extinction there are expressions due to Darwin. 
Ekstein-Weiss-Llang and Wilchinsky. However, the latter two are 
thought to be no improvement on the earlier formula of Darwin. — 
For secondary extinction there are formulae by Hall and 

Williamson, Weiss and Lang. The use of Hall and Williamson's 
formula (Ref.4), the simplest, is recommended, ALL are, however. 
related to the original formula of Darwin. 

There are 10 references: 5 Soviet and § English, 
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E111/E452 
AUTHORS: Shivrin, O.N. and Gerasimova, L.M, 
ee 
TITLE: Structural Disturbances Producing Changes in the 


Intensity of X-Ray peer eerence 
t 


PERIODICAL: Fizika metallov i métallovedeniye, 1960, Vol.10, No.4, 
pp .586-589 


TEXT: The authors note that interference intensity is sometimes 

more influenced by extinction effects associated with fine mosaic 
structure than by static atomic displacement (called "type-III 
disturbances"), In continuous polycrystalline specimens, texture — 
also has an effect which has led to many investigations being 

carried out on powders, However, such investigations cannot solve 
important problems relating to continuous specimens, e.g. in which 
structural disturbances are responsible for metal strengthening in 
plastic deformation, Their present brief work (for Shivrin a 
continuation of previous investigations - Refs.3,5 ) deals mainly 
with continuous specimens, especially the development of techniques 

to give reliable results. It had been concluded (Ref.3) that for 
deformed steel, copper, brass and aluminium, secondary extinction 
predominates in the annealed state, To check this an annealed 
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Structural Disturbances Producing Changes in the Intensity of X-Ray 
Interference 


steel was investigated with a view to quantitative treatment of 
extinction, One specimen (of type 45 steel) was heat-treated to 
give a fine-grained, and another to give a coarse-grained structure, 
Patterns were obtained with filtered CoKg radiation, The ratio of 
the theoretical to the experimental integral intensity is plotted 
against the value of the specific reflecting capacity, A linear 
relation was found for both specimens (Fig.1) indicating absence of 
primary extinction, Block disorientation was calculated from these 
graphs. Results differ from those of V.I.Ivernova et al,(Ref.12), 
A material very different from those previously studied is tungsten, 
The authors'attempt to study monolithic specimens failed, The 
results for various powder sizes agree well (Fig.2) with those 
calculated by Darwin's equation, The absence of type-III 
disturbances is attributed to the exceptionally high brittleness of 
tungsten, There are 3 figures and 12 references: 7 Soviet, 

4 English and 1 in Acta cryst. 
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1. Petrozavodskiy gosudarstvennyy universitet. 
{Metal crystals) (Crystal lattices) 
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SHIVRIN, ON. 


Changes in the mosaic structure of metals as a result of relaxation 


and recrystallization. Fiz. met. i metalloved. 12 no.1:125-131 
J] "él. (MIRA 14:8) 


1. Petrozavodskiy gosudarstvennyy universitet. 
(Metallography ) 
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> PITLE: Mosaic structure of metallic polycrystals and extinotion effects. 2 


‘SOURCE: IVUZ. Fizika, no. 6, 1963, 95-98° 


TOPIC TaGS: extinction effect, microgranular tungsten, x-ray irradiation, coarse 
} powder, radiography, diffractometer, coherence domain 


, ABSTRACT: The extinction effect in coarse and microgranular tungsten powder under 

: copper and molybdenum x-ray irradiation was studied. The coarse powder averaged 
0.2-0.25 mm in size, whereas the fine specimen had a mean size of 104. Plane 

' specimens were prepared from both types of powders with BF-2 bond, and the radi- 

- ography was carried out on diffractometer URS-50-I in filtercd copper and 

' molybdenum. The measurements indicate that the coherence domain dimensions, 
evaluated from primary excitation effects, decrease with a decrease in radiation 
wave length. Measurements on the microgranular powder, however, show a very weak 
extinction from both Cu- and Mo~radiations, and even with a nonuniform coherence 

: domain the results do not show the expected values. Hence, only a general 
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induence on the utilization of carotene from carrots. 
J. S. Joffe 


- 
pet 
z 
be 
ua 
i) 
4 
Fy 
° 
o 


| 


Ca ‘Ovigua mQ@a0) 


F 
3 
a: 
3| 
°, 
a 
z 


tddm 


asSa-sba WETALLURGICAL LITERATURE CLAISIFICATICN 


matt@asy soba 


Tom wowine 
waist cat Gav ahh 


wags Stew dies 


OG mea tk Lh me ee 


APPROV : 
ED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620007-7" 


pyer pening. sauthophyll increase 
H. Cohett 


vrtuamin C decrease: 


Baim 


CL ASME IC ATIC 


wy ok 


wwwvy,;~ 
Saceeeeeeee 
San! fake pte? ea aT OS, 
woe 0 ‘ , 
en 
124 
Relative content of carotenoid pigments in tomato 
varieties. A. NShixuigde Maakarmsyee 3, 341-5) LRSM - 
As the tammte ripens, the carotene and Iycepeat contents 
increase, Whereas the cmt. of xanthophyll ¢ ecrrases. In 
s, while carotene and 


, 


“APPROVED FOR 
RELE " 
Eee A eu ASE: 08/23/2000 CIA-RDP86-00513RO00 
PS = 1549620007-7 


sever 


; 


Rites teers iy 
.@ ret 1 
‘ook 
ee 
i oe 
00 
-0@ 
ae 
06 


APPROVED FOR 
RELE : 
ASE: 08/23/2000 CIA-RDP86-00513R00 
- 1549620007-7" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620007-7 
é - ; Tee Me SEMA te ai? a TWExk ke 

whew nau u 6Lg 

OO Mis bs £ ep ft a $e ek : 2 


: 
_ ME ano ate Cae 
formalde! 
A 


a a 00 8 1941) 
woo! textiles y 
degradation 
The int 


larly by boiling H,O and proteolytic enzymes; it is re- 
sponsible for sweiling cf wool on immersion in H,0. 
Samples of cloth were soaked in ag. solns. of CH;O of 
known conens, for definite periods of time, washed, dried 
and tested for resistance to trypsin (4 g./1. in buffer soln. 
of pH 8.3-8.5) at 30-6°. Untreated samples were wholl: 
destroyed within 2 days. Treatment with 12-15% CHO 
soln. for 24 hrs. gave up to 10 days’ complete resistance. 
Treatment with 5% K,Cr,O0; soln. before and after the 
CH,O treatment gave complete resistance for 18 days, 
and the material was not completely destroyed in 39 days. 
Pretreatment with 1% CrF, soin., and treatment with 12% 
CHO for 24 hrs., followed by 0.5-hr, treatment in 1% Cr- 
Fy, gave results comparable with the above. Ba fluosili- 
cate pre- and after-treatment also was in this range of ef- 
fectiveness. The most stable products were obtained by 
treatment with natural tannin exts. (e. g., oak), then with 
K,Cr,0y, and finally with CH,O; procedure produced 
wool having 30-50 times the resistance to decompn. that 
untreated wool has. Wetted wool cloth treated 1-6 
brs. at 45-60° with 40 g. gaseous CH,O per cu. m. of treat- 
ment chamber, after treatment with K:CrsO;, gave re- 
sults comparable with the better of treatments in soln. 

G. M. Kosolapoff 
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im. V.L.Komarova AN SSSR (for Yakimov, Shivrina). 
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87354 


S/022/69/0660/012/912/919 
F,1G/0 A901/A001 


Translation from: Referativnyy zhurnal, Astronomiya i Gecdeziya, 1960, Neo. i2, 
p. 48, # 12267 


AUTHORS : Khaykin, S. E,, Kaydanovskiy, N. L., Yesepkina, N. A., Shivris, 0. %. 


ore 


TITLE: The Great Fulkovo Radiotelescope 


PERIODICAL: Izv, Gl, astron, observ. v Pulkove, 1969, Vol. 21, No. 5, pp. 3-26 
(English summary) 


TEXT : The authors describe ths principle, design and resuits of investi- 
gation of the new mirror radiotelescope for centimeter wavelengths, The radio- 
telescope has the large surface of the reflector and is sharacterized by the high 
resolving power, Some astronomical results obtained by means of this instrument 
are presented. The reflector of the radiotelescope consists of a number of flat 
reflecting elements which form a polyhedral surface touching the surface cf an 
elliptic cone. The reflector transforms the plane incident wave intc a cylindrical 
one with a vertical axis, The cylindrica! wave 1s transformed into a spherical 

one by the seccaid mirrer, a parabolic cylinder, “he high relative presis 
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Tne Great Pulkovo Radiotelescope ANG: /A001 
the dismembered reflecting surface is achieved by “he precise arrangement of its 
individual elements, The axis of she radictslescope ran be instalied in any 
direction by displacements of reflecting elemerts and irradiator. Geometry of tne 
reflecting surface, special features of the radioteles<ope directivity diagram, 
and kinematics of mechanisms for tre positioning of reflecting siements, are 
considered, and the measured characteristics of the radioteiescope are presented. 
There are 22 references. 
From authors! summary 
Translator's note: This is the full translation of the original Russiar. abstract ‘ 
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: 149 30753 .*: 
= ad ae $/141/61/004/003/004/020 oo 
3 9560 (11 40) E133/E435 
AUTHORS ; Kaydanovskiy, N.L., Ikhsanova, V.N., 
Apushkinskiy, G.P., Shivris, O.N. 
TITLE: Observations of lunar radio emission at a wavelength 


A = 2.3 cm, using the large Pulkovo radiotelescope 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1961, Vol.4, No.3, pp.428-432 


TEXT: It has been shown (Ref.i; V.S.Troitskiy, Astron.zh., 31, 
51i (1954)) that measurements of the brightness temperature at the 
centre of the lunar disc permit an estimate to be made of the 
equivalent conductivity of the lunar surface material. Such 
measures, carried out over the :ourse of a lunation, demand great 
stability of the instrument used, In order to minimize the 
stability requirements, the antenna temperature was determined 
indirectly by measuring the displacement (x) of the centre of 
gravity of the emitted lunar radiation from the geometrical centre 


of the Moon, Using this metned, the amplification coefficient of 
the system only has to remain constant during the course of one 
observation, The use of the displacement x is discussed in the 


Card 1/¥ 
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Observations of lunar radio .., E133/E435 


paper of N.L.Kaydanovskiy and his team (Ref.2: Izv. AN SSSR, M., 
1956, p.347)., The results there are inaccurate owing to the 

2 fact that the lower reflectivity of the Moon, towards the limb, 
was ignored, The antenna temperature is derived from the 
displacement in the way which has been described by Troitskiy 
(Ref.1)., Only the first harmonic term is retained in the present 
paper, The variation of x with the amplitude of the variable 
component of the brightness temperature at the centre of the disc 
is thus obtained, The lheo:y vl Troitshiy assumes that the 
Moon’s orbit lies in the ecliptic plane and that there is no 
libration, This approximation is applicable except near new, or 
full, moon, At these latter times, however, the displacement of 
the centre of gravity of the lunar radiation is small and, 
therefore, the deviations can also be ignored at these points, 
The authors discuss the use cf an antenna with a low half-width 
in one coordinate and a considerably greater half width in the 
other coordinate (Fig.2)., Such an antenna can be used so long as 
the pattern is elongated parailel to the plane of the Earth-Moon 
axes, so long as it is trailed in a direction perpendicular to this. 
Observations of the Moon were made in October-December 1959 at 
Card 2/¥ 

o 5 
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X = 2.3 cm on the large Pulkovo telescope. The angular 
resolution of the antenna was 2' in one direction and 20' to 1° 

in the other. The observations were made with the Moon at upper 
culmination in order to fulfil the conditions mentioned in the 
previous paragraph. Fig.4 shows the variation of x with lunar 
phase. x = 0'.17 (wt - 35°), where t is counted from the new 
Moon. The accuracy of this expression is + 30%. The amplitude 
of the variable component at the centre of the lunar disc is, hence, 
derived as 13.5 # h°K, Acknowledgments are.expressed to 
S.E.Khaykin and A.A.Novysh. There. are 4 figures and & Soviet-bloc 
references. 


ASSOCIATION: Glavnaya astronomicheskaya observatoriya AN SSSR 
(Main Astronomical Observatory AS USSR) a a 


SUBMITTED: October 7, 1960 


card 3/4 > 
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ENT 2: 


VLASOV, A.G.; PONOMAREV, V.P.; SHIVYRTALOV, M.T.; SHCHENIN, P.M. 


an ee ee ee 


Vacuum systems for electron accelerators, Izv, TPI 
122:99-107  '62. (MIRA 17:9) 
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of Tertiary Alipratic-aArcuetic Aieokhols of the Ethylene 
‘ethyl phenyl vinyl earbinol and MethylLenzylvinglcart ino: ,” 
iynkovs j . Ye Feverskiy, Leningrad 
iynkove, 


1 XIX, ito 7 


rammesiur. bromide and bencyl ravnesiur troride,on 
reapectively, corresponjin: tertiary ethylens 


+ nen noA anti sat at 
unieseribed in literature!. In «seh case 2 satura.et 
: Lg 
benevlecetone ani lephenylrenianone-4, resrecsive 
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SHIYAN, A.A., gornyy inzh. 


; : . ist 
Mine No.7-7bis fights for the title of enterprise of communis Bs 
l#bor. Ugol' 36 no.7:5 Jl ‘61. (MIRA 15:2) 


1. Shakhta No.7-7-bis tresta Artemugol’ kombinata Primosicugol! - 
(Uglovoye Basin--Coal mines and mining--Labor productivity ) 
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MOTSNYY, A.V.; SHIYAN, F.1.; BAZILEVSKIY, A.R.; VOLOSHINA, N.M. 
geattne internal surfaces of ingot molds with a a ra 
por.rats.predl.vnedr.v proizv. no.5:17 ). 7 
paste. Sbor.rats.p pr’ eit en) 


1. Yenakiyevskiy metallurgicheskiy zavod. 
(Foundries--Equipment and supplies) 
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Sov. med. 
(MIRA 14:3) 


1. Iz gospital 'noy terapevticheskoy kliniki (dir.-- deystvitel 'nyy 


chlen AMN SSSR’ prof. A.L. - 
ditsinskogo instituta ime 
ae > (THIADIAZOLESULFONAMIDE) 
: (HYPERTENSION) 
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Myagnikov) I Moskovskogo ordena Lenina: 
I.M. Sechenova. 


(HEART FAILURE) 
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SHIYAN, I.Vo3 LUZKOVA, S.L.5 MATVEYEVAs L.S0; ZILOVAs A.N. 


. Klin. med. 38 no. 4:141- 
Osseous form of xanthomatosis in adults cai een 


160. 
see (LIPOIDOSIS ) 
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State, 
SHEYAN, |. Ve, CAND MED Sct, "“GCONSEFFON OF .TONUS AND PER- 


MEABILITY OF VESSELS IN CHRONIC ALCOHOLISM." VITEBSK, 1961.6 


(ViTeEBsSK STATE MED INST). (KL-DV, 11-61, 231). 
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Beri 


_SHIYAN, I,-¥,—— 


Tonus and permeability of the blood vessels in chronic alcoholism, 
Terap, arkh, 33 no.5:32-40 My '61. (MIRA 14:12) 


1. Iz fakul’tetskoy terapevticheskoy kliniki (dir. - prof. A. G. 
Gukasyan) sanitarno-gigiyenicheskogo fakul’teta I Moskovskogo ordena 
Lenina meditsinskogo instituta imeni I. M, Sechenova. 


(ALCOHOLISM) (CAPILLARIES.PERMEABILITY) 
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AVDUSHSVA, MeP.; VYOSPRIKOVA, Y.A.; LIPYANSKAYA, R.S.; SHITAN, K.K, ;Prinimali 
uchastiye: ANTONETS, L.G,, nauchnyy gotrudnik; BELENKINA, S.G., 
nauchnyy sotrudnik; YEWLANOY, ¥.D., nauchnyy sotrudnik; SHAIN, B.S., 
nauchnyy sotrudnik; LYCHAGIN, N.S. SKAB, A.D., kand,istorsnauk, rede; 
YORONINA, V.H., red.; SHEVCHENKO, M.G., tekhn.red. 


{History of the Kharkov Locomotive Plant from 1895 to 1917; collected 
documents and materiale} Istoriia Khar'kovakogo parovozostroitel'nogo 
zavoda, 1895-1917 gg; sbornik dokumentov i materialov. Khar'kov, 
Khar'kovskoe obl.izd-vo, 1956. 378 p. (MIRA 1431) 


1. Kharkov. (Province) Gosudarstvennyy arkhiv. 2. Gosudarstvennyy 


arkniv Khar'kovskoy oblasti (fer Antonatea, Belenkina, Yevianov, Shain). 
(Kharkov~-Locomotivee-~Construction) 
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See 


SHIYAN, Kirill Karpovich [Shyian, K,.]; NEKRASOVA, L,, red.; LYAMKIN, 
V., tekhn.red. 


{Struggle of Ukrainian workers for the restoration of industry, 

1921-1925] Borot'ba robitnychoho klasu Ukrainy za vidbudovu 

promyslovosti, 1921-1925 rr. Kyiv, Derzh.vyd-vo polit.lit-ry 

URSR, 1959. 302 pe (MIRA 13:2) 
(Uxraine--Economic conditions) 
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SHIYAN, T.5. 


Amnnernernnny ERR et 


Organizing local population labor force for road work. Avt.dor. 
19 no.1:19-21 Ja '56. (MLBA 9:5) 


1. Zaveduyushchiy Priazovskim rayavtoshosdoron. 
(Zaporozh'ye Province--Road construction workers) 
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PROTASOV, N.F.; STEFANOV, V.Ye.; DEMCHENKO, V.P.; SHIYAN, V.A.; 
KRISHTAFOVICH , ’P.D. 


Rolling SVP-17 and 27 shapes with a greater incline of the walis. 
Metallurg 8 no.9:31-34 S '63. (MIRA 16:10) 


1, Zavod "Azovstal!," 
(Rolling (Metalwork) ) 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620007-7" 


CIA-RDP86-00513R001549620007-7 


SRR ee 


"APPROVED FOR RELEASE: 08/23/2000 


pa prisonsery 
pbotgiitne ie PLP E eT ee TE poe re EPL ee, Tae 


PROTASOV, N.F.; STEFANOV, V. Yess SHIYAN, V.Aes DEMCHENKO, V.P.; 
KRISHTAFOVICH, P.D. a ar 


Rolling of a No. 16 c' annel by the gradual bending eee aes 
Metallurg 9 no.1:27-29 Ja Y64 ; : 


1. Zavod "Azovstal'". 
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KHAKHALIN, BoD.; SHIYAN, V:Go.. 


Stresses in chills during the centrifugal casting of iron eee a 
Liteproizv. noell:26-27 W 164. (HIRA 14:19) 
(Centrifugal casting) (Thermal stresses) 
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SHTYAN, V.G.3 DAVYDOV, V.A. 


Expansion of pipe produotion from high-strength cast iron, 
Metallurg 6 no.11227-29 N '61. (MIRA 14211) 


1, Ukrainskiy nauchno-issledovatei'skiy trubnyy institut. 
(Pipe, Cast iron) 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549620007-7" 


